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ADVISORY ON THE USE OF THIS DOCUMENT

The infoxmation contained in this deecument has been developed solely for the

. purpose of providing general guidance to employeee ¢f the Goddard Space Fiight
Center {GSFC). This document may be distributed cutside GSFC only a=E a
courtesy tv other government agencias and contractors. Any distribution of
this document, wr application er use of the informatien contalined herain, is
expressly conditicned upon, and is subject to, the following understandinge
and limitaticne:

(&)

(b}

{c)

(d}

{e)

the information was developed fer general guldance only and is
subject to change at any time;

The information was developed undar unigue GSFC laboratory conditions
which may differ substantially from ocutside conditions;

GSFC does not warrant the accuracy of the infermatlon when applied or
used under other than unigue GSFC laboratory esnditicns;

Tha informaticn chould not be construed as a representation of
product performance by either GSFC or the manufacturer;

Heither the United States government nor any perscn acting on behali
of the Umited States government assumes any liability resulting from
the application or use of the information.
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- A radiation evaluatlon was performed on 54AC521 [8-Bit Identity
comparator) to determine the total dogse tolerance of these parts.
A brief summary of the test results is provided below. For
detailed information, refer to Tapkles I through IV and Figure 1.

The total dosze testing was performed using a cobalt-60 gamma ray
source. During the radiatien testing, eight parts were
{rradiated under bias (see Figure 1 for bias configuration), and
two parts were used as control samples. The total doge radiation
steps were 5, 10, 206 40 and 60 krads*. After 60 Krads, parts
were annealed at +25°C for 168 hours. The irradiation was then
continued to 100 krads (cumulative). The dose rate was between
0.24 and 2.0 krads/hour, depending on the total deose level (see
Table IT for radiation schedule). After each radiation exposure
and annealing treatment, parts wWere electrically tested according
' +o the test conditions and the specificatlion limits** listed in
‘Table ITT. These tegts included three functional tests at 1.0MHz
with VCOC = 3.0V, 4.5V, and S5.5V.

all ten parts passed initial (pre-rad) electrical tests. All
irradjiated parts passed all electrical tests up to and including
the 20-krad irradiation step. After the 40-krad irradiation,
three parts (SN 54, 56 and 57) exceeded the maximum specification
1imit of 2 uA for ICCH with readings ranging from 2.22 te3.16 uA.
A1l other irradiated parts continued to pass at this irradiation
step. After the &60-krad irradiation, four parts (SN 54, 5e, 57
and 58) exceeded the maximum specification limit for TCCH, with

readings ranging from 2.12 to 4.3% uA. After annealing for 168

#The term rads, as used in this document, means rads(silicon}.
**These are manufacturers’ non-irradiated data specification
limits. No post-~irradiation limits were provided by the
manufacturer at the time these tests were performed.



mours at 25°¢, all irradiated parts recovered to within the
speclification limits for ICCH. After continued irradiation to
100 krads (cunulative), seven parts (8N 53, 54, 55, 56, 57, 48
and 59) exceeded the maximum specification limits for ICCH, with
readings ranging from 2.17 to 6.04 wA and four parts (SN %3, 54,
56 and 57) exceeded the maximun specification limit of 2 uA for
IccL, with readings ranging from 2.06 to 2.30 uA.

After a final annealing at 100°C, no rebound effects were
okserved.

All parts passed all functional tests throughcout all irradiation
and annealing steps.

Table IV provides a summary of the functional teast results, as
well as the mean and standard deviation values for each parameter
after different irradiation exposures and annealing steps.

Any further details about this evaluatien can be obtained upoen
reguest. If you have any questions, please call me at (301) 731-
89b4.
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{e) Neither the United States government nor any person acting
on behalf of the United States government assumes any liability
resulting from the application or use of the information.
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TABLE 1. Part Information

Generic Part NHunber: S4AC521

Part Numbker: 5952-9058501MRA

FAST/MUE

Control Number: 6115

Charge Number: C23988

Manufacturer: National Semiconductor Corp.
Lot Date Code: 92364

puantity Tested: 10

Serial Numbers of

Radiation Samples: 53, 64, 55, 56, 57, 58, 5%, €9
Serial Numbers of

Control Samples: K1, B2

Part Function: - g-git Tdentity Comparator
Part Technology: CMOS

Package Style: 20=-pin DIP

Test Engineer: J. Lander



TABLE II. Radiation Schedule for 54AC521

EVENTS DATE
1) Tnitial Electrical Measurements 10/20/92
2) 5 KRAD IRRADIATION (0.25 krads/hour) 10/20/92
POST-5 KRAD ELECTRICAL MEASUREMENT 10/21 /82
3) 10 KRAD IRRADIATION (0.25 krads/hour) 10721792
POST=-10 KRAD ELECTRICAL MEASUREMENT 10/22/92
4) 20 KRAD IRRADIATION (0.50 krads/hour) 10/22/92
POST-20 KRAD ELECTRICAL, MEASUREMENT 10/23/92
5) 40 KRAD IRRADIATION (0.31 KRADS/HOUR) 10/23/92
POST-40 KRAD ELECTRICAL MEASUREMENT 10/27/92
6) 60 KRAD IRRADIATION (1.11 KRADS/HOUR) 10/27/92
POST-60 KRAD ELECTRICAL MEASUREMENT 10/28/92
7) 168 HOUR ANNEALING B25°C 10/28/92
POST-168 HOUR ANNEAI, ELECTRICAL MEASUREMENT 11/04/92
8) 100 KRAD IRRADIATION (2.23 KRADS/HOUR) 11/04/92
. POST=100 KRAD ELECTRICAL MEASUREMENT 11/05/92
9) 168 HOUR ANNEALING @100°C* 11/05/92
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 11/13/92

ALL ELECTRICAL MEASUREMENTS WERE PERFORMED AT 25°C.

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.

*High temperature annealing is performed to accelerate long term

time dependent effects (TDE), namely, the 'rebound" effect due to
the growth of interface states after the radiation exposure. For
more information on the need to perform this test, refer to MIL-

STD-883D, Method 1019, Para. 3.10.1.



Table ILL. Electrical Characteristics of 54ACHZ1

PART HO. & S%og=9%QY33J1HRA 1 PART OESCHRIPIIDN @ EB=BIT PCN 3 51105545
UENEKLIL 3 24AL2<10MY2 LOENTIIT COMPARATOK.
LOCATION 1 TEST SPECIFICATIUNS
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FURLT - A 3.3UF UL UJY . 5.50v. FREU=1,00MHZz I/0 YoL<T. JV s VYOH>1 .5V
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YoL1. SLJUy¥  D.¥aY 2410V LOAD=+5UuA ouTs s+Q.00v , 0.0V
vuLeg G-3UV¥  Ta39¥ S5.710¥ LUAB=+3UUR oUTS >eULOUY » <+0.70V
YULS 5.50%  T.85%¥  3.485%¢ LoAU=+50uA ouTs >+0.00Y » <+0.10¥
YoL4 3.00¥ U.gUdY 2.0V LOAD=*+12ZmA ours »0,00Y » <r0.40V
YuL> G2V TS5V Sal2W LORD=*Zi4mA ouTs >+0.U0Y » <040V
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TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing for 54AC521 1/

Total Dose Exposure (TDE) {krads) Anneal TLE Anaeal

Initial | 5 10 20 ' Z68 hre

Spec. Lim. /2 S : : &100°C

Parameters min max [mean sd mean sd

FUNC1, 1 MHz, 3.0 V PASS

FUNCZ, 1 MEz, 4.5 V¥ PABS PAS!
FUNC3, 1 MH=z, 5V

VOH1

VODH3 v
VOHS ki
VOHT Y
VOL1/3 v
VOL7 mV
VIC- mV|
IIH nij
IIL Al

ICCH uh

ICCL ul

TPLH1 & ng 1.C 12.5
TPHL1_ & na 1.0 | 12.5
TPLH:_B ns 1.0 12.%
TPHLL B ng 1.0 12.5
TPLH1_I ns 1.0 9.0
TEHLL_ I ns/ 1.0 g.0
TPLH2_A ns| 1.7 2.0
TFHL2 A ns 1.0 3.0
TPLHZ_B nsl 1.0 9.0
TPEL2Z_B &g 1.0 5.9
TPLH2Z I ns 1.0 6.5
TeHL2 I nsl 1.0 6.5

Notas:

-/ The mean and standard deviation- values were calculated over the eight parts irradiated
tn this testing. The conirol samplas remained constant throughout the testing and are not
incindedé in this table. '
2/These are manufacturers” non-irradiated data sheet specification limits. Nc post-
irradiacion limits were provided by the manufacturer at the time the test3 were pertformed,.
3/No significant variation was c¢bserved in VOLI - vOL7 during irradiation and annealing.
additional data on VOL2 - ¥0OL& are avallable on request.
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Figure 1. Radiation Bias Circuit for 54AC161
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